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GRBs as Cosmological Lighthouses
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Extremely Distant & Piercing

Bloom et al. 08
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Standard Candles?

Essentially 3 Observables: Duration, Flux, Hardness

Assume Cosmology, Observables — Distance (or z)

Firmani et gl. (2006) »
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Pernicious Statistics! (Butler et al. 07,09,10)
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Limited by Detector Sensitivity
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GRB World Model

Most Important for Cosmology

Effective Luminosity , (corrected

for hardness, duration, etc.)
Observed Rates

rop(2)dV/dz

Ttrue = Qg(L)PE(EPk)PT(TT‘l&'Z) (1 + Z)

Number Events

LuminOSity FunCtion E?o.or_lso.s 510 515 520 525 530 535 540 54.5

log{ L [erg] }
X
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Detector

Butler, Bloom, & Poznanski (2010)
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GRB Correlations

Shortcuts to

Cosmology? | Not detected
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Rates Relative to Star Formation
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Salvaterra et al. (2007, 2008, 2009).

also, Kistler et al. (2007, 2008);
Wanderman & Piran (2010); etc.
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GRB World Model

Reproduces Prior Satellite
Observations well.

Predicts large number of
faint/soft GRBs.
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Fraction at High-z

5+3 Swift GRBs/yr @ z>5
1+1 Swift GRB/yr @ z>7

(see, also, Perley...Butler et al.

2009, Fynbo et al. 2009) )
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Grindlay et al. (2009)
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Exploiting XRF Rates

Going Soft
Ep ~ 10 keV vs Ep ~ 100 keV

>2X increase in rates!

LOBSTER X-ray All-Sky
| Monitor

F

Redshift 2

Gehrels+ (2010)
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LOBSTER Challenges

Input (perfect detector)

....~.,,'|nput (perfect detector)
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Ep~ 10 keV vs Ep ~ 100 keV — Very Faint,

How will afterglow scale?
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Conclusions

¢ GRBs Probe High-z: RATIR will Capitalize
(see, poster by Ori Fox)

¢To get GRBs in large number, go soft —» these will
be faint (but interesting)!
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